Abstract. Let A ~ Wp(n, I) and A = ZZ' where Z is a lower triangular matrix with positive diagonal elements. Further, let B = A~l = W'W have inverted Wishart distribution so that W = Z-1. In this paper we derive the distribution of M = WLW1. It is also shown that a=£±±T'MT ~ Fp,"_p+1 where T ~ A/p(0, Ip) is independent of M .
Introduction
While deriving the minimax estimator of a normal covariance matrix when additional information is available on some coordinates [2] , we were confronted with finding the distribution of a random variable of the type (Z'Z)~X where Z is a lower triangular matrix with positive diagonal elements such that ZZ' = A(p x p) ~ Wp(n,L). Here we first derive the distribution of M -WLW, where W = Z~x. The distribution of T'MT is also derived where independently T ~ Np(0, Ip). We call M a disguished inverted Wishart variable for reasons explained in §3. Tan and Guttman [3] derived the distribution of a disguised Wishart variable.
In §2 we present some preliminary results which are used in the sequel. In §3 main results of the paper are derived.
Some preliminary results
The following lemmas are needed to derive the distribution of M. The proofs of Lemmas 1.1 and 1.2 are given in [1] . 
Main results
We prove the main theorem using the three lemmas given in the previous section.
Theorem 3.1. Let A be distributed as Wp(n,L/n), where L is a positive definite matrix of constants such that L = QQ', where Q is a lower triangular matrix.
Then the distribution of M = WLW, such that WW -A~x, is given by
where C0 = nnpl2/2npl2Yp(n/2) and m,, (1) is given in (2.4).
Proof. If A is distributed as Wp(n,L/n), then B = A~x has the density
Let B -WW, where W is lower triangular matrix. Then
Since L is positive definite, write L = QQ' where Q is lower triangular matrix. Then, using Lemma 2.1, we get Suppose one is interested in a permutation of M, say q_ (cxx cx2\ _ lm22 mx2\ \cn c22) \mx2 mxx ) '
That is, cxx = nt\2(X) + m\2(X), cx2 = mXX(X)mx2(x), c22 = m2X(X). Recall that cxx=m22, cx2 = mx2, c22 = mxx.
We note that these are the same equations as in (3.6), except for appropriate changes in subscripts, and so nothing has really changed. To evaluate the integral in (3.11), let U = MXQXX. The Jacobian of the transformation is \dU/dMx\ = nil liiP~l ■ We can rewrite (3.11) as (3.12)
The integral in (3.12) is constant. This is easily seen from ( and therefore L -((n + 1 -p)/2)xl2To has a multivariate i-distribution with (n + l-p) degrees of freedom. Making the transformation, x,■■ = lf/(n -p + 1 ), it can be shown that T¡f=i xf = L'L/(n -p + 1) is simply the inverted beta distribution ß'(p/2, (n + 1 -p)/2) and hence has a pP(Pi"_p+i)/(zz -p + 1) distribution. Therefore L'L _p_ n-p + l n-p+Vp'n-p+u i.e., L'L~pFp!n-p+x so that ((n-p+l)/n)T/)To~pFp,n-p+i or G = ToTo1 = T'MT ~ -IZ-^F,,n.p+x.
